Introduction
There is a paucity of information on mechansims of lung vessel development. In the past many studies focused on dye injections or casts to draw conclusions about vessel formation. Recently more investigators have used molecular markers to evaluate differentiation, maturation and vessel formation. This paper gives the most complete description of smooth muscle development in the pulmonary vasculature to date.
Comments
This paper contributes new information on the origins of pulmonary arterial smooth muscle during human prenatal development. It provides a very good description of patterns of contractile protein expression during smooth muscle development and maturation. In particular, several differences in the program of maturation between bronchial and arterial smooth muscle were found. The authors conclude that pulmonary artery smooth muscle cells originate from three sources; however, since static points are evaluated in this study this is a difficult hypothesis to prove. The paper adds additional support to the generally accepted theory of vasculogenesis as the mechanism of distal lung arterial development. No major comment is made on the development of the pulmonary veins.
Methods
Immunohistochemistry studies on fetuses aged 28 days to newborn with a three dimensional reconstruction from serial sections.
Results
Three successive origins of pulmonary arterial smooth muscle cells were described. The first source was smooth muscles cells surrounding the bronchi that sent out extensions toward nearby developing vessels and then eventually surrounded the vessel. These cells had a brick-like shape that persisted with maturation. The next layer of smooth muscle cells, that were fusiform in shape, differentiated from the mesenchyme surrounding the vessels. These cells initially did not stain for contractile proteins, but the proteins appeared with age. The third source of smooth muscle cells originated from cells in the lung mesenchyme that simultaneously stained for CD31, an endothelial cell marker, and alpha-smooth muscle actin.
